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Goal: Low-dimensional decomposition of high-dimensional signal
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DyCA - Dynamical Component Analysis: Assumptions
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DyCA - Dynamical Component Analysis: Algorithm

ITISE 2022 4



Obtained Estimations (if assumptions are fulfilled)

ITISE 2022 5



Simulated Example
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DyCA – Application: A Intracranial EEG (icEEG) data (from (2)) 
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• Focal eplileptic seizure, 165 sensors, 1024 samples per second
• Two DyCA eigenvalues close to 1: λ1=0.88, λ2=0.86
• 3-dim dynamics
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DyCA – Application: B Motion sense dataset (from (2)) 
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• Recording during some activities, 11 sensors, 25 samples per second
• E.g. jogging
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DyCA – Application: C ECG data (from (2)) 
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• 12 lead ECG, 500 samples per second
• One DyCA eigenvalue close to 1
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Extension: Robust DyCA
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• in the case of high full rank additional noise
• joint variational signal denoising and dimensionality reduction approach
• minimization of 



Robust DyCA: application example (from (3))
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Conclusion: DyCA …
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• is a method to decompose a multivariate signal into time-dependent amplitudes and
corresponding multivariate modes

• is useful for multivariate signals obeying a specific set of coupled ODEs
• can remove noise components and detect the relevant subspace
• can be applied in many fields

− to obtain low-dimensional trajectories in phase space (dimension reduction)
− yielding possibly a feature for classification tasks
− modeling a signal by data driven approach 
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DyCA - Dynamical Component Analysis: More Details
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